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1. Introduction

T bl Li hili it V l f M b tit t d B

Substituent (X) π

Table. Lipophilicity Values of some Monosubstituted Benzenes

H 0.00
F 0.14

CH3 0.56
Cl 0.71
Br 0.86

CF3 0.883

OCF3 1.04
I 1.12

SF5 1.23SF5 1.23
SCF3 1.44
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I di t Di tIndirect
trifluoromethanesulfanylation

Direct
trifluoromethanesulfanylation

1. electrophilic substitution 1. electrophilic substitution 

2. nucleophilic substitution 2. nucleophilic substitution 

3. radical reaction 3. transition-metal catalyzed reaction
Br SCF3[(cod)Pd(CH2TMS)2] (1.5 mol%)

BrettPhos (1.75 mol%)
AgSCF3

Ph(Et)3NI (1.3 mol%)

iPr OMe

4. halogen–fluorine exchange reactions
Pr

iPr

iPr P(Cy)

OMe

OMe
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Three stable electrophilic SCF3 sources
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2013

Two gaseous and more toxic electrophilic SCF3 sources 

ClSCF3 F3CS-SCF3
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2. Trifluoromethylthiolation using stable electrophilic 
trifluoromethylthiolation reagents
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b (40 l%)

R' H
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R' SCF3
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DCE 61-92% yield
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3. Asymmetric trifluoromethylthiolation

Entry R Solvent T [oC] t [h] Yield  [%] Ee [%]

1 Me THF RT 12 90 42
2 Et THF RT 12 57 49
3 Ad THF RT 24 44 90
4 Ad PhMe RT 24 66 92
5 Ad PhMe 40 36 91 92
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Entry Solvent T [oC] Yield  [%] Ee [%]

1 PhMe 0 95 851 PhMe 0 95 85
2 DCM 0 98 95
3 CH3Cl 0 94 94
4 DCE 0 98 944 DCE 0 98 94
5 THF 0 94 20
6 DCM -75 93 98
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5. Summary
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The incorporation of an SCF3 group into small molecules is of great
i t t t th h ti l d h i l i d t i binterest to the pharmaceutical and agrochemical industries, because
the high lipophilicity and high electron-withdrawing character of the
SCF3 group may have beneficial effects on the pharmacokinetics of
drug molecules Thus the development of efficient methods for thedrug molecules. Thus, the development of efficient methods for the
introduction of a SCF3 group into organic compounds has recently
become a subject of intense study and tremendous progress has been
achieved in the transition-metal-catalyzed trifluoromethylthiolation ofachieved in the transition-metal-catalyzed trifluoromethylthiolation of
aryl, alkenyl, or alkynyl substrates under mild conditions. In particular,
there has been a growing interest in the stereoselective introduction of
SCF3 groups to generate chiral centers. While there is a growingSCF3 groups to generate chiral centers. While there is a growing
number of methods for the catalytic enantioselective
trifluoromethylation, to the best of our knowledge, the analogous
catalytic asymmetric direct trifluoromethylthiolation has never beeny y y
reported.
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In summary, we have developed the highly enantioselective
trifluoromethylthiolation of β-ketoesters catalyzed by a chiral Lewis base
or a phase-transfer catalyst The reaction employs commerciallyor a phase-transfer catalyst. The reaction employs commercially
available and fully recyclable catalysts and involves a simple
experimental procedure. In addition, the reaction constitutes a practical
and broadly applicable approach toward chiral building blocks withand broadly applicable approach toward chiral building blocks with
quaternary stereocenters that bear an SCF3 group, and might lead to
some drug candidates with high bioactivity. Further development of
relevant catalytic systems and the elucidation of the mechanism of thisy y
reaction are in progress in our laboratory and will be reported in due
course
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